Activin receptor-like kinase 1 is essential for placental vascular development in mice.
Activin receptor-like kinase 1 (ALK1) is involved in the pathogenesis of hereditary hemorrhagic telangiectasia type II (HHT2) and pulmonary arterial hypertension. We have previously shown that Alk1 is predominantly expressed in the arterial endothelium and plays a pivotal role in the formation of embryonic blood vessels. At present, however, little is known about the precise expression pattern and function of ALK1 during extra-embryonic vascular development. Using previously generated lacZ reporter lines, we sought to examine the expression pattern and role of Alk1 during placental development in mice. Alk1 expression was restricted to endothelial cells of fetal vessels from the emergence of chorioallantoic fusion to the late gestational period, and no detectable Alk1 expression was observed in syncytiotrophoblasts or spongiotrophoblasts. Predominant arterial expression was observed in the umbilical and fetal placental vessels as well as in embryonic vessels. Morphological analysis of Alk1-null embryos indicates that Alk1 is essential for the development of distinct umbilical arteries and veins. The invasion of chorioallantoic mesoderm into the forming labyrinth layer was largely unaffected in the Alk1-null placenta, but chorioallantoic vessels appeared to be severely dilated and fused. Results from this study provide valuable information regarding the role of ALK1 in the development of placental vasculature as well as insights into the pathogenesis of HHT.